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A B S T R A C T   
Purpose: Given that children with Down syndrome (DS) have language learning difficulties, 
concerns have been raised about the capacity of these children to acquire two (or more) lan-
guages. This research examines the language profiles of bilingual children with DS and typically 
developing (TD) children in comparison to monolinguals, with a view towards identifying the 
factors associated with language abilities within these populations. 
Method: Four groups of children were recruited: Welsh-English bilinguals with DS (n=10), English 
monolinguals with DS (n=10), TD Welsh-English bilinguals (n=10) and TD English monolinguals 
(n=10). Children were individually matched on nonverbal cognitive ability (NVCA) to each child 
in the bilingual DS group and the four groups were matched on socioeconomic status and gender. 
Bilinguals were matched on current and lifetime exposure to Welsh and age of first exposure to 
their L2. Within DS and TD groups, chronological age was statistically controlled for. Language 
abilities were assessed via standardised assessments and specially designed tasks. Bilinguals were 
assessed in both of their languages. 
Results: Results show no effect of language status on measures of expressive and receptive lan-
guage abilities or phonological awareness. Language impairments were evident for both DS 
groups, particularly for expressive morphosyntax. Welsh receptive vocabulary scores of the bi-
linguals with DS were comparable to the TD bilinguals. Working memory, phonological aware-
ness and chronological age were the strongest predictors of receptive language outcomes in both 
DS groups, explaining 90% of the variability. 
Conclusions: In conclusion, we report no adverse outcomes on language development for bi-
linguals with DS. To our knowledge, this is the first group study of bilingualism in children with 
DS within the UK. Findings align with and add to the growing body of literature that reports that 
bilingualism does not negatively impact the language development of children with develop-
mental disabilities. Clinical and educational implications are discussed.   
1. Introduction 
Bilingualism is an important feature of increasingly multicultural societies with the number of bilingual and multilingual in-
dividuals worldwide being higher than monolinguals (Marian & Shook, 2012). Identifying the impact that bilingualism has on 
cognitive and linguistic development becomes progressively more relevant. Bilingualism often plays an essential role within families 
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and the decision, or in many cases, the necessity of two languages (Bialystok & Barac, 2012; De Houwer, 1999) is important for family 
language transmission, particularly in minority language contexts. Current literature in the field of bilingualism within typically 
developing (TD) populations is constantly expanding, with growing support on the whole for bilingualism. Emerging literature also 
documents a bilingual advantage in areas such as phonological development (Tamburelli, Sanoudaki, Jones, & Sowinska, 2015), 
metalinguistic awareness (Adesope et al., 2010) and executive functioning (Bialystok, 2015) although conflicting findings have been 
reported (Paap & Greenberg, 2013). 
Research to date suggests that bilingualism does not cause further language impairments in children with a developmental lan-
guage disorder (Paradis, 2010; Paradis et al., 2003) or with autism spectrum disorder (ASD; Drysdale et al., 2015; Vali-
centi-McDermott et al., 2013). However, limited information is currently available regarding bilingual outcomes for children with 
Down Syndrome (DS). Linguistic settings that support and provide natural platforms to bilingualism, such as that in Wales, where two 
languages hold an official language status, provide an opportune environment to research bilingualism. 
1.1. Bilingual language development in DS 
To our knowledge, only one empirical group study to date has examined the language profiles of bilingual children with DS 
(Kay-Raining Bird, Cleave, Trudeau, Thordardottir, Sutton, Thorpe, et al., 2005). Kay-Raining Bird and colleagues recruited 22 
children with DS (8 bilinguals, 14 monolinguals) alongside 29 TD children (11 bilingual, 18 monolinguals) who were matched by 
group on their developmental level. Children were assessed on standardised language assessments and language samples were ob-
tained. Children with DS were aged between 2;7 and 11;5, with a mean age of 6;1 for the monolinguals and 7;1 for the bilinguals. 
Children were reported to have developmental ages between 1;8 up to 3;11 (mean = 2;7 for monolinguals and 2;11 for the bilinguals). 
The majority of bilinguals were English dominant according to parent report and standardised testing. The bilinguals with DS had 
varying second language abilities in French (n = 7) and Cree (n = 1). 
Authors report that typical language profiles for the DS groups were found (i.e. specific challenges with expressive language and 
expressive morphosyntax). No detrimental impact on language abilities was reported for the bilinguals with DS in terms of receptive 
and expressive language or for mean length of utterance (MLU) in the children’s L1 (English) in comparison to the monolinguals with 
DS. The authors stipulate that the results should be interpreted with caution due to the large variability in second language abilities 
within groups. Additionally, the authors suggest that individual differences should be examined further in order to fully understand 
and explain the range in abilities, and they call for further research in order to substantiate these findings. 
Earlier research, employing case study designs, also provides evidence of the capacity of those with DS to become bilingual, 
including across modalities in a report on twins using British Sign Language and English (Woll & Grove, 1996). A successfully trilingual 
adult with DS has been reported in the literature with varying abilities in Italian, French & English (Vallar & Papagno, 1993). 
Furthermore, Cleave and colleagues (2014) conducted a study with bilinguals and monolinguals with DS in comparison to develop-
mentally matched TD children to identify how these groups used syntactic information to acquire novel words in a comprehension 
task. As anticipated, the TD groups outperformed the DS groups, given that those with DS often display deficits in fast-mapping 
abilities, even when compared to developmentally matched TD children. The two groups of children with DS performed compa-
rably. This research provides evidence that bilinguals with DS are not disadvantaged in their morphosyntactic abilities specifically 
compared to monolinguals with DS. No evidence of a bilingual advantage was detected, as the authors had predicted based on prior 
research showing that bilingual children more readily accept more than one label for an item on fast mapping tasks compared to TD 
children (Wilkinson & Mazzitelli, 2003). 
Longitudinal parental reports have also been utilised to indirectly assess lexical development in 18 French-English bilinguals with 
DS (Trudeau et al., 2011). Substantial variability on second language performance was found based on initial and follow-up testing 
reports. It was again suggested that the development of a second language did not hinder the development of the first language. A 
further study investigated bilingualism in children with DS, with the aim of identifying if second language exposure impacted cognitive 
functioning (Edgin et al., 2011). This research did not explore linguistic outcomes, however, bilingual children with DS were com-
parable to monolinguals with DS on a number of neuropsychological assessments. 
A further study of bilingualism in children with DS was conducted by Burgoyne et al. (2016). This was a case study of a sequential 
bilingual child with DS who was assessed on literacy skills and linguistic abilities in English and Russian in comparison to monolinguals 
with DS alongside TD controls. The authors describe the case study participant as being proficient in both her languages, with an 
advantage in favour of the language of instruction (English). This study demonstrates that bilingualism did not hinder the language and 
literacy development of the case study participant in English or Russian. 
Finally, one recent multiple case study investigation explored the language profiles of four bilingually exposed children with a dual 
diagnosis of both DS and ASD (Ward & Sanoudaki, 2020). This research sought to document the bilingual capacities of children with 
significant cognitive and linguistic impairments who had been exposed to two languages compared to three control groups. Although 
variability was observed in the degree of impairments found, children with both DS and ASD were developing language abilities in 
accordance with the degree of exposure to each language. After considering non-verbal cognitive abilities, children dually diagnosed 
displayed similar language profiles to bilingual and monolingual children with DS. Although caution is warranted due to the small case 
study nature of the study, this research provides a preliminary insight into the bilingual capabilities of children dually diagnosed with 
both DS and ASD. 
Although the number of studies in the field of bilingualism and DS is increasing, there is still a considerable lack of evidence within 
this population, especially in comparison to the breadth of available information on bilingualism within other DDs. Consequently, 
there remains an absence of information available to families and practitioners such as speech and language therapists faced with 
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questions surrounding bilingual capacities within DS specifically. This study aims to increase understanding of bilingualism in DS 
specifically by examining the language abilities in this population. 
When appropriate matching paradigms are employed, converging evidence in support of bilingualism within various DDs is uni-
versally reported. Bilinguals with DDs who have language impairments are not found to experience additional difficulties or delays as a 
result of having been exposed to a second or third language (Kay-Raining Bird, Genesee, & Verhoeven, 2016). Of significance is the fact 
that no single piece of research has reported any negative impact of bilingualism for those with a DD. 
In conflict with this evidence, the advice that practitioners have provided to families who have a child with a DD regarding 
bilingual exposure does not always coincide with research findings to date. Several reports suggest that parents of a child with a DD 
have been advised to restrict input to that of the community language; this includes parents who might have very limited abilities in 
that language (Kay-Raining Bird, Lamond, & Holden, 2012; Kremer-Sadlik, 2005). Although recent research suggests that guidance is 
starting to align with current evidence (Marinova-Todd, Colozzo, Mirenda, Stahl, Kay-Raining Bird, Parkington et al., 2016), it is still 
unclear if this is the case for children with more significant language impairments and whether this is true across all settings. Recent 
guidelines have also been introduced which specify that advising families to avoid second language exposure does not represent best 
practice (Royal College of Speech and Language & Therapists, 2019). 
Poorer social outcomes may be found if families employ a forced monolingualism approach which has been highlighted by the 
Royal College of Speech and Language Therapists (Royal College of Speech and Language Therapists 2019). Recent research examining 
the bilingual experiences of children with ASD in Wales reported that those attending Welsh-medium schools felt more socially active 
in classrooms (Howard, Katsos & Gibson, 2019). This suggests that including children with ASD in Welsh-medium mainstream schools 
offers a positive experience and has a positive impact on social development. Although further research is needed to examine if this 
positive impact on social development is found for children with DS, it is possible that including children with DS in bilingual 
educational settings could have a positive impact on social development. 
1.2. Phonological awareness in monolingual and bilingual children 
Research suggests that TD bilingual children show advantages over monolingual children for elements of cognitive development, 
including executive function (Carlson & Meltzoff, 2008), executive control (Bialystok & Barac, 2012) and phonological awareness 
(Campbell & Sais, 1995) Bialystok et al., 2003; Chen et al., 2004; Canbay, 2011). This may be due to the two linguistic systems 
interacting and influencing each other, leading to accelerated development in some circumstances (for recent reviews, see Bra-
num-Martin et al. 2012; Kuo et al. 2016). For example, a positive effect of bilingualism was reported by Campbell & Sais (1995) in 
young English-Italian bilingual children, whereby bilinguals outperformed English monolinguals on tasks assessing syllable deletion 
and phonemic identification. It was proposed that as the children were also learning Italian, which has a more regular syllable structure 
than English, this subsequently facilitated the development of phonological awareness among the bilingual children. 
Additionally, the orthographic transparency of the languages being acquired has been reported to influence the development of 
phonological awareness (Cossu, Shankweiler, Liberman, Katz, & Tola, 1988; Goswami, Porpodas, & Wheelwright, 1997; Öney & 
Durgunoğlu, 1997). Languages that have a closer grapheme to phoneme correspondence have been reported to enhance the devel-
opment of phonological awareness, and this has been reported in the Welsh language context by Spencer and Hanley (2003; see also 
Spencer 2000). The children acquiring Welsh had superior performance compared to the children learning English on tasks assessing 
phoneme awareness. It was suggested that this was due to Welsh being an orthographically transparent language whereas English is 
not. 
In contrast to the potential beneficial effect of bilingualism on phonological awareness, monolingual children with DS show specific 
weaknesses in both identifying and manipulating various units of speech sounds (Cossu, Rossini & Marshall, 1993; Fletcher & Buckley 
2002; Næss et al. 2015; Næss 2016). Phonological awareness has a crucial role in reading and spelling development for TD children 
((Carnine, Silbert, Kame’enui, & Tarver, 2004); Melby-Lervåg, Lyster, & Hulme, 2012) and children with DS (Fletcher & Buckley, 
2002), as well as being related to expressive language abilities (Newman et al., 2006). To date, no research has been conducted on the 
development of phonological awareness in multilingual children with DS. In an early case study of a 23-year old trilingual adult with 
DS, it was reported that the participant displayed higher abilities on phonological awareness than would be expected (Vallar & 
Papagno, 1993). Given the difficulties that are observed with phonological awareness in children with DS and the reported bilingual 
advantages for this ability, a further aim of this research will be to examine phonological awareness in bilingual children with DS. 
1.3. Predictors of language outcomes in bilinguals 
Quantity, quality and timing of exposure are three of the important influences on bilingual language development that have been 
identified in TD children (Hammer et al., 2012; Thordardottir, 2017). In considering bilingualism, questions are often raised as to how 
much exposure is adequate to ensure development in both languages. Numerous studies have now investigated the role of language 
input in TD children and these studies generally report that vocabulary sizes are closely associated with the quantity of input in a 
bilingual’s two languages (Gathercole & Thomas, 2009). Researchers report that the current amount of exposure or the recency of 
exposure is a stronger predictor of language ability than exposure over the lifetime (Cohen, 2016; Thordardottir, 2017). 
Parental socioeconomic status (SES) has also been highlighted as playing a significant role in language outcomes for TD children 
(Biemiller & Slonim, 2001; Hart & Risley, 1995; Pungello et al., 2009). For example, Pungello and colleagues assessed the language 
abilities of infants at four time points and found that SES significantly predicted language outcomes. Research investigating the in-
fluence of SES on language outcomes for children with DS, albeit limited, also suggests that high SES leads to an enhanced 
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developmental trajectory of language (Arango et al., 2018). As a result, it is essential to include this variable in the present study when 
determining the factors that influence language outcomes in bilingual populations with DS. 
The role of input in bilingual children with DDs has been much less extensively explored. Hambly & Fombonne (2014) investigated 
the role of input on expressive language abilities in bilingual children with ASD. Although a large proportion were non-verbal at the 
time of their study (10 out of 33), results suggested that current exposure in the children’s dominant language accounted for above 
60% of expressive vocabulary scores, while lifetime exposure did not predict expressive vocabulary sizes. This provides some evidence 
that current exposure plays a significant role for both TD bilinguals and bilinguals with ASD. Preliminary evidence has been reported in 
a study of four bilingual children with DS (Feltmate & Kay-Raining Bird, 2008). In these French-English bilinguals, no consistent effect 
of language status was found for expressive vocabulary scores (i.e. bilinguals performed comparably to monolinguals). However, the 
variability observed in English compared to French language ability was accounted for on measures of current language input. This 
suggests that the amount of current input influences the language abilities of bilinguals with DS as well, although caution is warranted 
due to the very small sample size. The role of language input and SES will be explored further in the current study. 
In researching bilingualism and the role of current and lifetime exposure, it is essential to assess both languages of a bilingual 
speaker, although often only the dominant language is assessed or studies only rely on parent report measures as opposed to objectively 
assessing language abilities. Many further predictor variables should be considered in relation to language outcomes in bilingual and 
monolingual children. These include the role of non-verbal cognitive ability (NVCA), chronological age (CA) and working memory 
(WM). The role of these variables is potentially more complex and multifaceted when it comes to children with a DD, and WM is known 
to be specifically impaired in children with DS (Jarrold & Baddeley, 2001). To date, only limited information is available concerning 
the role of these factors in bilinguals with ASD, and almost no information is currently available regarding bilinguals with DS. Given 
this lacuna, the current research will address the importance of SES, NVMA, CA and WM on language outcomes in bilingual children 
with DS. As those with DS have a specific profile of strengths and weaknesses in their development, understanding how these factors 
play a role in bilingual language acquisition will result in a more comprehensive understanding of the underlying mechanisms 
associated with bilingual exposure in those with DS. 
1.4. The current study 
Limited information is currently available concerning the capacity of children with DS to acquire two languages. Furthermore, the 
majority of information concerning this population has predominantly explored French-English bilinguals where the dominant lan-
guage has a high language status. Studies to date often have overlapping samples whereby the same bilingual participants with DS have 
been included in multiple studies. Additionally, there is currently only one empirical group study addressing expressive and receptive 
language abilities in bilinguals with DS. The aim of the present research is to examine the language abilities of Welsh-English bilingual 
children with DS in comparison to developmentally matched monolinguals with DS alongside similarly matched TD bilinguals and 
monolinguals. If bilingualism exacerbates the linguistic delays and impairments observed in children with DS, it is plausible that these 
effects would be most evident in aspects that are already compromised in those with DS, including expressive morphosyntax, while 
advantages in phonological awareness previously reported in bilingual TD children may be found in bilingual children with DS. These 
are issues of growing clinical relevance and importance due to the increase in multilingual societies and the drive towards inclusivity 
for those with a DD. More specifically, we focus on examining the following research questions:  
I How does performance on tests of language compare and contrast between monolingual and bilingual children with Down 
syndrome?  
II How does performance on tests of language compare and contrast between bilingual children with Down syndrome and 
typically developing bilingual children?  
III Do children with Down syndrome show an advantage in phonological awareness?  
IV What is the role of age, socioeconomic status, working memory, non-verbal cognitive abilities and the amount of language 
exposure on the language abilities of children with Down syndrome? 
2. Method 
Full ethical approval was obtained from the University departmental ethical review board prior to data collection. Informed 
consent was provided by both parents/caregivers and schools. Careful deliberations were given to ethical considerations due to the 
target sample. Testing took place in the homes and schools of the children, depending on the convenience and suitability of these 
environments. Anonymous ID numbers were assigned to each participant and used throughout data collection and collation. Data was 
stored securely both as hard copies and electronically in line with general data protection regulations. 
2.1. Participants 
An initial cohort of 77 children were recruited for inclusion for this research specifically and participated in the language 
assessment sessions. Children with DS were aged between 5;5-13;9. This enabled a sample whereby children had enough receptive and 
productive language abilities but were still in the process of acquiring language. Parents all reported that their child had a diagnosis of 
DS. No parent specified that their child had mosaic or translocation subtypes of DS. Children were included if they had no more than 
mild hearing loss as determined by parental report of hearing status. This sample would subsequently be representative of those with 
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DS who frequently have mild or corrected hearing loss. Typically developing children were recruited alongside children with DS as to 
enable a comparison between the profile of bilingual children with DS and profiles of TD children. The TD children were aged between 
3;0-7;10-years-old as it was anticipated that this age range would result in a comparable group of TD children in terms of develop-
mental ability. Inclusion criteria stipulated that the TD children should not have any known or suspected language impairment or 
developmental disorder. 
Within this sample, 14 bilingual children with DS were identified who met the initial inclusion criteria (i.e. within the specified age 
range, bilingual status and diagnosis). Four of these children were removed from the present sample as they had an additional 
diagnosis of ASD. The inclusion criteria stipulated that children with dual DS and ASD diagnosis could not be included in the current 
study as these children often display unique cognitive and linguistic phenotypes compared to children with a singular DS diagnosis. In 
addition, there is usually greater variability in the degree of intellectual disability and language abilities. For information on these four 
case study participants dually diagnosed with DS and ASD, see (Ward & Sanoudaki, 2020)- 
Ten children remained in the target group of bilingual children with DS (DSB) after excluding the participants who did not meet the 
inclusion criteria stipulated above. The participants in the DSB group were individually matched by ± 2 non-verbal cognitive raw score 
points (as measured by the non-verbal matrices subtest of the KBIT-II; Kaufman & Kaufman, 2004) to one child in each of the other 
three groups; Down syndrome monolingual (DSM), typically developing bilingual (TDB), and typically developing monolingual 
(TDM). The non-verbal measure only was employed as verbal cognitive assessments would not be appropriate given the aim of the 
study to assess language abilities. One measure of nonverbal mental age was used as not to increase the time required to complete the 
comprehensive battery of assessments administered. 
Consequent to this stringent matching process, this left a total sample of 40 children, with 10 participants in each of the four groups. 
Analyses confirmed that the groups were also matched overall for NVCA (p = .972). A summary of the group characteristics is pre-
sented in Table 1. 
Participants with DS were recruited through contact with two organisations that support children with DS and intellectual dis-
abilities. The majority of children with DS were attending mainstream schools (n = 13), with others attending special educational 
needs schools (n = 3) or within specialist units in mainstream schools (n = 2). A further two parents reported that their child attended 
both a special educational needs and a mainstream school on various days. Typically developing children were primarily recruited by 
contacting local schools and nurseries with children of the specified age range. 
Bilingual status was determined by measures of current and lifetime exposure to Welsh and English which were obtained via parent 
report (with a cut off exposure criteria being at least 20% for inclusion in bilingual groups). Parents were asked to report the percentage 
of time their child was currently exposed to each language, the percentage of lifetime exposure to each language and the percentage of 
time that the child responded in each language. Further information regarding home language use, age of first exposure to each 
language, the consistency of exposure and any gaps in exposure was obtained. As English is the majority community language in Wales, 
all children received substantial input in English, with bilinguals also receiving exposure to Welsh at home, school or both. 
Statistical analyses confirmed the group status of bilinguals and monolinguals whereby both bilingual groups received significantly 
more current (p < .001) and lifetime (p < .001) input in Welsh compared to the monolinguals. Bilingual groups were also statistically 
matched on the age of exposure to a second language (p = .983). It should be noted that small amounts of Welsh is taught in all schools 
in Wales due to legislation and protection of the language which explains the reporting of limited exposure to a second language for the 
monolingual groups. Some parents in the DSM group (n = 5) reported no additional language input as some children had a statement 
that disapplied them from Welsh language lessons. All children classified as bilingual were considered simultaneous bilinguals as they 
received exposure to Welsh and English from birth or before the age of 2. Bilinguals ranged in the amount of Welsh input with half 
either dominant in the minority language (Welsh; 40%) or balanced bilinguals (10%). Language dominance was determined by the 
language that the participant had received the most lifetime and current input to (according to parent report). 
As the participants in each group were individually matched on non-verbal cognitive ability (NVCA), both of the TD groups were 
significantly younger (p < .001) than the DS groups. The two groups of children with DS were statistically matched on CA (p = .890) as 
were the two groups of TD children (p = .907). Group matching for all four groups was achieved for parental socioeconomic status 
(SES; p = .790). Parental SES was calculated as a composite score of parental occupation and education level. Composite scores for SES 
Table 1 
Group characteristics of the four groups.   
Down Syndrome Typically Developing  
Bilingual 
(n=10) 
Monolingual (n=10) Bilingual 
(n=10) 
Monolingual (n=10) 
Age in months a 114.2 (37.7) 112 (31.9) 51.6 (17.4) 50.7 (16.5) 
Non-verbal cognitive ability 9.6 (6.5) 10.7 (6.3) 10 (6.2) 9.5 (6.0) 
SES 10.9 (1.7) 9.9 (2.6) 10.8 (2.0) 10.6 (3.1) 
Current Welsh exposure in % b 48.1 (26.28) 5.01 (9.42) 57 (21.63) 12.8 (14.88) 
Lifetime Welsh exposure in % b 50 (24.04) 2.79 (4.40) 45.8 (24.12) 8.3 (9.89) 
Working memory 2.8 (0.79) 2.9 (0.88) 3.1 (0.88) 2.9 (0.88) 
Note: Mean scores are reported with standard deviations in parenthesis. Non-verbal cognitive ability represent raw scores on the non-verbal matrices 
subtest of the KBIT-II (Kaufman & Kaufman, 2004). Socioeconomic status (SES) was obtained via parent report in terms of parental education and 
occupation (scale from 2-14). a Indicates a between-group effect of syndrome with p <.05. b Indicates a between-group effect of language status with p 
<.05. 
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were calculated by combining likert scale scores on these measures (from 1 - 7) that were obtained via the parental report ques-
tionnaire. The combined scale for SES ranged between 2 - 14 (mean = 10.55; SD = 2.35). Analyses of the children’s cognitive profiles 
showed that none of the TD children displayed any evidence of an intellectual disability. This was calculated by converting raw scores 
on the KBIT-II to intelligence quotients. The two groups of children with DS were also comparable on the degree of cognitive im-
pairments with 20% of each group displaying severe learning difficulties and the remaining 80% moderate difficulties. Gender dis-
tribution was comparable between the four groups with no significant differences (p = .662). 
2.2. Procedure and Assessments 
Children were assessed on their cognitive and linguistic abilities in one-to-one sessions with the first author which included 
standardized assessments and experimental tasks. Assessments were completed in a pre-defined order as presented in Table 2. Testing 
took place in English first for all participants to allow for direct comparison of the English measures between bilingual and monolingual 
groups. Any apparent practice effects (due to bilinguals being assessed in both English and Welsh) would then be exclusively restricted 
to the Welsh assessments for both bilingual groups. 
The bilingual groups were assessed on their Welsh language abilities in a separate session which was on a different day where 
possible, which was for all participants besides two children for both the DSB group and the TDB group. During each session, only the 
language of testing was used in order to minimize code-switching and to place the children in a ‘monolingual mode’ to the extent that 
this was possible with a bilingual experimenter (Grosjean, 2012; Grosjean, 1989). Forward digit span measures were employed as an 
assessment of WM with an increasing length of digits from two upwards. Parents completed a background questionnaire with three 
sections: information about their child, language background and information about themselves. 
2.2.1. English Language Assessments 
In order to assess language abilities in English, the seven main subtests of the Clinical Evaluation of Language Fundamentals- 
Preschool Second Edition (CELF-P-2; Semel, Wiig, & Secord, 1998) were administered, which enabled measures of core, expressive 
and receptive skills. The preschool edition of the CELF was utilised, as it is suitable for children between the ages of 3 to 7-years-old and 
it was anticipated that the developmental ages of the children with DS were likely to fall within this age bracket. All analyses from the 
CELF-P-2 were conducted using standardised z-scores converted from combined raw scores, due to participants falling outside of the 
age range for reported standardised scores from the assessment manual. This allowed direct comparison between the different com-
ponents of this measure: receptive, expressive and core language. Standardised z-scores were calculated for the combined four group 
sample. Core language comprised of the Sentence Structure, Word Structure and Expressive Vocabulary subtests, Receptive Language 
by using the Sentence Structure, Concepts and Following Directions and the Basic Concepts Subtest. Expressive Language included the 
Word Structure, Expressive Vocabulary and the Recalling Sentences subtests. 
2.2.2. Phonological Awareness Assessments 
Specially designed phonological awareness (PA) tasks were administered, consisting of six tasks, each with ten test items and two 
practice items. Two tasks, one receptive and one productive were designed for each level of PA, rhyme, syllable and phoneme. In order 
to account for the visual processing strengths and memory impairments in children with DS, pictorial stimuli were provided alongside 
verbal stimuli when possible in line with Kennedy & Flynn’s (2003) recommendations of assessing PA in those with DS. 
Phonological awareness tasks were designed according to previous methods used in researching PA in DS (Boudreau, 2002; Cupples 
& Iacono, 2000; Kennedy & Flynn, 2003; Verucci et al., 2006). For all tasks, encouragement was given for selecting the correct item 
during the two practice items only. If the incorrect item was selected during the practice items, the correct response was taught to 
model the appropriate response. The first task was a rhyme identification task which measured the children’s ability to identify 
rhyming word pairs in monosyllabic words. Testing involved the presentation of a target item, followed by a choice of three items, one 
Table 2 
Assessment list and order of administration  
Monolingual and bilingual  
Cognitive assessment KBIT-II: Non-verbal matrices subtest 
Working memory assessment Forward digit span verbal recall 
English language assessment CELF-P-2: Sentence structure, Word structure, Expressive vocabulary, Concepts and following directions, Recalling sentences, 
Basic concepts and Word classes subtests 
Phonological awareness 
assessment 
Specially designed phonological awareness tasks – Rhyme Identification, Rhyme Generation, Syllable Segmentation, Syllable 
Deletion, Initial Phoneme Matching, Phoneme Segmenting 
Parent/guardian 
questionnaire 
Background questionnaire relating to language history and enabled categorization into appropriate groups 
Bilingual only  
Working memory assessment Forward digit span verbal recall in Welsh 
Phonological awareness 
assessment 
Specially designed phonological awareness tasks in Welsh – Rhyme Identification, Rhyme Generation, Syllable Segmentation, 
Syllable Deletion, Initial Phoneme Matching, Phoneme Segmenting 
Welsh language assessment Prawf Geirfa – Receptive vocabulary assessment, first third administered 
Note: KBIT-II: Kaufman’s Brief Intelligence Test-Second Edition (Kaufman & Kaufman, 2004), CELF-P-2: Clinical Evaluation of Language 
Fundamentals-Preschool Second Edition (Semel, Wiig, & Secord, 1998). 
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of which rhymed with the target word; children were asked which item ended with the same sound as the target item. For example, the 
children were asked which item ended with the same sound as ‘bat’, with the options of ‘man,’ ‘hat’ and ‘tie.’ The next task was a rhyme 
generation task whereby children were presented with a target item and asked if they could think of a word that ended in the same 
sound. The examiner modelled an appropriate matching word if the child did not provide a response during the initial practice items. 
Syllable-level tasks followed the rhyme-level tasks with a syllable segmentation task as a non-verbal measure of syllable identi-
fication. Children were presented with a word between 2-4 syllables and were asked to clap or tap the sounds that they could hear in 
the words. Following this, the syllable deletion task assessed the ability to delete the final or initial syllable. For example, the word 
‘doctor’ (/ˈdɒktə/) would become ‘doc’ (/ˈdɒk/) in the final syllable deletion task. The phoneme-level tasks were presented last and 
began with an initial phoneme matching task, which was similar to the rhyme identification task with one target item followed by three 
possible items. Children were asked to identify which of the items started with the same sound as the target item. For example, the 
children were asked which item began with the same sound as ‘pig’ (/pɪg/), with the options of ‘sea’ (/siː/), ‘pot’ (/pɒt/) and ‘crow’ 
(/krəʊ/). The final task was a phoneme segmenting task where children were asked to say all the individual sounds in words. Again, 
correct responses were modelled during the practice items. Scores for the PA measures were calculated by combining scores from each 
PA level (i.e. rhyme, syllable and phoneme), and overall PA was calculated by combining raw scores for all six tasks. 
2.2.3. Welsh Language Assessments 
A separate session assessed Welsh language abilities for the bilingual groups in order to capture their abilities in both languages. A 
forward digit span was firstly administered which was equivalent to the English digit span task. The first third of the Prawf Geirfa 
Cymraeg: Fersiwn 7-11 (The Welsh Vocabulary Test: Version 7-11; Gathercole & Thomas, 2007) was utilised, which comprised of 37 
items to assess Welsh receptive vocabulary. Raw scores were used for the Prawf Geirfa as participants were outside of the age range for 
standardised scores. This subset was selected as the assessment becomes progressively harder as the assessment continues with no 
discontinuation rule. As the children were below the target age range for this assessment, the subset selected was more appropriate for 
the target population. Phonological awareness tasks with the same design as that of the English tasks described above were also 
administered in Welsh. The English and Welsh tasks were designed in the same way with the aim being to provide measures that were 
equally difficult, so as to provide an equivalent measure of PA in both English and Welsh. 
2.3. Data Analysis 
Between and within-group analyses included analyses of variance (ANOVAs), multivariate analyses of variance (MANOVAs) and 
general linear models. Any significant effects were followed up using post-hoc comparisons with Bonferroni corrections or simple main 
effects analyses where appropriate. To examine the contribution of age, working memory, non-verbal cognitive abilities and L2 
exposure on language abilities, a series of linear mixed-effects regression models were used using the enter method. 
3. Results 
3.1. Core, receptive and expressive language 
To identify and compare the core, receptive and expressive language abilities of bilinguals with DS compared to the three control 
groups, a series of ANOVAs were conducted for each component for the English language assessments. Language status (bilingual vs 
monolingual) and diagnosis (DS vs TD) were used as between-group variables. Standardised z-scores for each of these measures are 
reported in Table 3. No significant differences were found between males and females for core t (38) =.025, p =.980, receptive t (38) 
=.105, p =.917 or expressive language t (38) =.214, p =.831. As a result, no further analyses were conducted for gender. 
Between-group ANOVAs for English core, receptive and expressive language revealed an effect of diagnosis for expressive language 
Table 3 
Mean standardised z-scores on CELF-P-2 subtests across groups  
CELF-P-2 Component Component Sub-tests Down Syndrome Typically Developing 
Bilingual Monolingual Bilingual Monolingual 
Core Language SS -0.178 -0.314 0.382 0.110 
WS -0.524 -0.282 0.379 0.110 
EV -0.383 -0.012 0.115 0.281 
Overall -0.412 -0.113 0.253 0.272 
Receptive Language SS -0.178 -0.314 0.382 0.110 
C&FD -0.414 -0.050 0.441 0.023 
BC -0.347 0.091 0.164 0.091 
Overall -0.360 -0.127 0.442 0.045 
Expressive Language WS -0.524 -0.282 0.379 0.110 
EV -0.383 -0.012 0.115 0.281 
RS -0.544 -0.466 0.709 0.301 
Overall -0.412 -0.113 0.253 0.272 
Note: SS = Sentence Structure; WS = Word Structure; EV = Expressive Vocabulary; C&FD = Concepts and Following Directions; RS = Recalling 
Sentences; BC = Basic Concepts. 
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F (1, 36) = 6.666, p = .014, ηp2= .152. No effect of diagnosis was found for core language F (1, 36) = 2.777, p = .104, ηp2= .072, and 
receptive language F (1, 36) = 2.397, p = .130, ηp2= .062. No effect of language status was found for core language F (1, 36) = 0.255, p 
= .616, ηp2= .007, receptive language F (1, 36) = 0.068, p = .795, ηp2= .002 or expressive language F (1, 36) = 0.042, p = .840, ηp2=
.001. Interactions were not significant for any language component. Given the significant effect of diagnosis on expressive language, 
further analyses were conducted to identify which sub-tests showed significant differences between DS and TD groups. These analyses 
showed that the DS groups scored significantly lower than the TD groups for the Word Structure F (1, 36) = 7.280, p = .011, ηp2= .168 
and Recalling Sentences F (1, 36) = 13.132, p < .001, ηp2= .267 subtests, but not the Sentence Structure F (1, 36) = 2.423, p = .128, 
ηp2= .063, Expressive Vocabulary F (1, 36) = 1.535 p = .223, ηp2= .041, Basic Concepts F (1, 36) = 630, p = .432, ηp2= .017 or 
Concepts and Following Directions F (1, 36) = 2.191, p = .147, ηp2= .057 subtests. The effect sizes were large for the recalling sen-
tences and word structure sub-tests. No effect of language status was found for any sub-test nor were there any significant interactions. 
Fig. 1 presents a summary of core, receptive and expressive scores across the four groups. 
3.2. Bilingual groups 
Separate analyses were conducted to compare the language abilities of the two bilingual groups (research question 2). A general 
linear model found no significant effect of diagnosis for receptive language scores in Welsh between TDB (M = 21.6, SD = 8.91) and 
DSB (M = 22.8 SD = 6.76) groups with F (1, 18) = .115, p =.738, ηp2= .006. A series of general linear models revealed an effect of 
diagnosis for the English language measures whereby the TDB group outperformed the DSB group for the Recalling Sentences subtest, 
again with a large effect size F (1, 18) = 8.746, p = .008, ηp2= .327. No effect of diagnosis was found for the remainder of the English 
language assessments (Word Structure F (1, 18) = 4.083, p = .056, ηp2= .189; Sentence Structure F (1, 18) = 1.725, p = .206, ηp2= .087; 
Expressive Vocabulary F (1, 18) = 1.252, p = .278, ηp2= .065; Concepts and Following Directions F (1, 18) = 3.837, p = .066, ηp2=
Fig. 1. Mean scores on core, receptive and expressive language in English as measured by the CELF-P-2 distributed by diagnosis and lan-
guage status. 
Table 4 
Mean raw scores on English phonological awareness across groups.  
Phonological Awareness Component Component Sub-tasks Down Syndrome Typically Developing 
Bilingual Monolingual Bilingual Monolingual 
Syllable SS 6.6 6.0 6.9 4.4 
SD 0.2 1.0 3.1 2.0 
Overall 6.8 7.0 10 6.4 
Rhyme RI 4.6 5.7 4.9 4.9 
RG 0.4 0.6 0.6 1.4 
Overall 5 6.3 5.5 6.3 
Phoneme PM 5.9 5.6 6.7 4.4 
PS 4.1 3.4 3.4 2.7 
Overall 10.0 9.0 10.1 7.1 
Phonological Awareness Total 21.8 22.3 25.6 19.8 
Note: SS = Syllable Segmenting; SD = Syllable Deletion; RI = Rhyme Identification; RG = Rhyme Generation; PM = Initial Phoneme Matching; PS =
Phoneme Segmenting. 
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.176; Basic Concepts F (1, 18) = .959, p = .340, ηp2= .051). 
3.3. Phonological awareness and working memory 
A summary of the results on the English PA assessments is presented in Table 4 for the three conditions (syllable, rhyme and 
phoneme) and the sub-tasks within each of these conditions. 
No significant differences were found between males and females for overall PA with t (38)=.429, p = .670, therefore, no further 
analyses were conducted for gender. 
A MANOVA was performed to compare performance on the PA conditions, with diagnosis and language status as between-group 
variables. No effect of diagnosis was found with F (3, 34) = 1.861, p = .155, ηp2= .141. No effect of language status was found F (3, 34) 
= .610, p = .613, ηp2= .051, nor was there a significant interaction between language status and diagnosis F (3, 34) = .472, p = .704, 
ηp2= .040. Fig. 2 provides a summary of the performance across groups for syllable, rhyme and phoneme assessments. 
Analyses of WM showed no effect of diagnosis F (1, 36) = .308, p = .582, ηp2= .008. No effect of language status was found for WM, 
F (1, 36) = .034, p = .854, ηp2= .001, nor was a significant interaction found F (1, 36) = .308, p = .582, ηp2= .008. 
Further comparisons were conducted between the two bilingual groups (DSB and TDB) using scores on the Welsh and English PA 
assessments. A three-way mixed-design ANOVA was conducted with diagnosis (DS, TD) as a between-group variable and PA condition 
(rhyme, syllable, phoneme) and language (Welsh PA, English PA) as within-group variables. An effect of PA condition was found F (2, 
17) = 11.749, p < .001, ηp2= .580. No effect of language was found F (1, 18) = 4.017, p = .060, ηp2= .182, nor was a between-group 
effect found for diagnosis F (1, 18) = .235, p = .634, ηp2= .013. No interactions were significant. Following the significant effect of PA 
condition, pairwise comparisons revealed that performance was lower on the rhyme condition compared to syllable (p = .023) and 
phoneme conditions (p < .001). No difference was detected between syllable and phoneme conditions (although this approached 
significance with p = .051). 
A MANOVA was conducted to compare performance between the conditions (rhyme, syllable and phoneme) in English for all 
groups, which displayed an effect of condition F (2, 35) = 8.515, p = .001, ηp2= .327. Main-effect analyses showed an effect of 
condition for the DS groups F (2, 17) = 6.874, p = .006, ηp2= .447 but not the TD groups F (2, 17) = 3.203, p = .066, ηp2= .274. Post-hoc 
comparisons were performed following the significant result for the DS groups, which found that phoneme scores were significantly 
higher than rhyme scores (p = .005). Given this significant effect for DS groups, follow-up analyses found that performance on the 
Fig. 2. Mean raw scores on phonological awareness assessments for rhyme, syllable and phoneme levels distributed by diagnosis and language 
status. Note: Maximum raw score for each condition is 20. 
Table 5 
Standard beta coefficients for the English receptive language regression model.  
Variable Non-Standardized Coefficients Standardized Coefficients t p 
B SE B β 
CA -.065 .028 -.184 -.2375 .023 
NVCA 1.062 .300 .438 3.537 .001 
SES .833 .445 .134 1.873 .070 
WM 5.850 1.730 .332 3.381 .002 
PA .321 .136 .300 2.360 .024 
Note: CA: Chronological Age, NVCA: Non-Verbal Cognitive Ability, SES: Socioeconomic status, WM: Working memory, PA: Phonological Awareness. 
R. Ward and E. Sanoudaki                                                                                                                                                                                          
Journal of Communication Disorders 93 (2021) 106126
10
rhyme generation and the syllable deletion tasks was significantly lower than all other PA tasks (p < .005). No significant difference 
was found between the rhyme generation and the syllable deletion tasks (p = 1.000). No significant interaction was found for PA 
condition and language status for any group. 
3.4. Factors relating to language outcomes 
In order to address the final research question, linear mixed-effects regression models were employed to examine the predictive role 
of language input, SES, CA, WM and NVCA on receptive language abilities. To avoid multicollinearity, current and lifetime exposure to 
English could not both be entered into the regression model as they were both highly correlated with each other (r = .92). As current 
exposure is reported to play more of a role in predicting language outcomes (Hambly & Fombonne, 2014), this variable was used in 
subsequent regression models. The model which accounted for the most amount of variance in considering all groups included CA, 
NVCA, English PA, WM and SES which explained a significant amount of variation on receptive language abilities in English F (5,34) =
33.78, p < 0.001, R2 = 0.832. Within this model WM, CA, NVCA and English PA were all significant predictors of English receptive 
language abilities (p < .05). Current exposure to English and SES did not significantly increase the explained variance. Detailed in-
formation on standard beta coefficients is provided in Table 5. The variables that were significant predictors of English receptive 
abilities were then entered into separate models for both the DS and TD groups. All variables remained significant predictors for both 
populations F (4,15) = 35.150, p < 0.001, R2 = 0.904, and F (4,15) = 15.494, p < 0.001, R2 = 0.805 respectively. For DS groups, WM 
was the strongest significant predictor (p = .001), but for TD groups, NVCA was the strongest significant predictor (p = .015) of 
receptive English language outcomes. 
For Welsh receptive language abilities, a significant amount of variance was also explained by WM, CA, Welsh PA and current 
exposure to Welsh F (4,15) = 42.369, p < 0.001, R2 = 0.919 (for standard beta coefficients, see Table 6). All of these variables were 
significant predictors of Welsh receptive abilities (p < .05) and as with the English measures, SES did not increase explained variance. 
Current exposure to Welsh was a significant predictor of Welsh receptive vocabulary for both bilingual groups. Follow up Pearson’s 
correlations found a significant correlation for Welsh receptive ability and Welsh lifetime exposure for the DSB participants (r = .773, p 
= .016) only but not for the TDB group (r = .18, p = .619). 
4. Discussion 
The purpose of this research was to examine the language profiles of bilingual children with DS in comparison to monolinguals with 
DS and developmentally matched TD controls. Given the difficulties in language acquisition documented in children with DS, the aim 
of this research was to examine how language profiles compare for monolingual children with DS who have received exposure to 
English compared to children with DS who have received exposure to both English and Welsh. Results of this research support previous 
findings with French-English bilinguals with DS (Kay-Raining Bird et al., 2005) which revealed that the bilinguals with DS did not 
show any evidence of further language delays or impairments on measures of receptive and expressive language. In the present study, 
we report no detrimental impact of bilingualism for any of the language measures undertaken which include PA, core, receptive, and 
expressive language. These findings align with previous research in that bilingualism does not appear to negatively impact language 
development for children with developmental disorders. In addition to strengthening previous findings, this research has extended 
these results to a different population as many of the children in the current study were dominant in the minority language (Welsh) or 
balanced bilinguals. The bilingual children in Kay-Raining Bird et al.’s study were dominant in English, according to parental reports 
and standardized testing, and in a bilingual setting where both English and French are widely spoken. In addition, we examined 
children slightly older than the children in Kay-Raining Bird and colleagues study. Therefore, this study has increased understanding of 
bilingual language abilities in individuals with DS in children who were at a later stage of language development. 
4.1. What are the language abilities of bilingual children with Down syndrome compared to monolinguals with Down syndrome? 
Arguably, the most important finding from this research is that the language abilities of the bilinguals with DS were comparable to 
those of the children with DS who were only exposed to English after carefully considering NVCA, CA and socioeconomic status. All 
language assessments conducted in English show that for measures of PA, expressive, receptive and core language ability, the bilingual 
groups performed comparably to that of the monolingual groups. Previous research suggests that parents of children with a DD such as 
Table 6 
Standard beta coefficients for the Welsh receptive language regression model.  
Variable Non-Standardized Coefficients Standardized Coefficients t p 
B SE B β 
CA .032 .013 .176 2.395 .031 
SES -.001 .340 .000 -.003 .997 
PA .396 .057 .679 6.933 .000 
WE .082 .027 .250 3.077 .008 
WM 1.934 .862 .207 2.243 .042 
Note: CA: Chronological Age, SES: Socioeconomic status, PA: Phonological Awareness, WE: Welsh Exposure, WM: Working memory. 
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DS have been advised to restrict input to a single language, which in most cases is the majority community language (Marinova-Todd, 
Colozzo, Mirenda, Stahl, Kay-Raining Bird, Parkington et al., 2016). These recommendations are reported to have stemmed from the 
view that bilingualism may result in additional delays or impairments in language development. If these recommendations were 
correct, it would be expected that impairments would be most apparent in aspects of language which are already particularly 
compromised. As a result, the fact that no further deficits in expressive morphosyntax and phonological awareness were detected is a 
meaningful outcome. Given the crucial role of PA on later reading and spelling development in both TD and DS populations (Fletcher & 
Buckley, 2002), the finding that PA is comparable in bilinguals and monolinguals with DS has important implications on educational 
provisions which are discussed later. 
Similar profiles of language were found for both DS groups, with both groups displaying higher receptive language abilities than 
expressive abilities. This profile is frequently reported in the literature on language development in children with DS (Roberts et al., 
2007). For the PA measures, similar language profiles were again evident for both the DSB and DSM groups. Both groups had higher 
performance on the phoneme tasks compared to the syllable and rhyme conditions. Rhyme assessments appeared to be particularly 
challenging for both groups with the majority of children unable to produce rhyming word pairs. Previous research has documented 
specific difficulties within this domain for children with DS (Cardoso-Martins, Michalick & Pollo, 2002; Hulme et al., 2012; Næss, 
2016) where assessments of rhyme identification were particularly lower than expected. 
4.2. How does bilingual acquisition in children with Down syndrome compare to typical bilingual language acquisition? 
In order to compare the language profiles of bilingual children with DS, typically developing bilingual children were recruited 
alongside the DSB group. In comparing the two bilingual groups, no differences were found for English core or receptive language 
abilities, however, the children in the DSB group performed significantly lower than the TDB group for expressive language abilities. 
This mirrors the findings for the monolingual children with DS, in that the children with DS displayed expressive language impair-
ments compared to the TD groups, with large effect sizes. More specifically, results show that the children with DS had difficulties with 
the word structure and recalling sentences subtests. This was expected and coincides with previous research which reports marked 
difficulties with speech production and expressive morphosyntax (Andreou & Katsarou, 2013). Similar performance was found be-
tween the DSB and TDB groups for receptive vocabulary sizes in Welsh, as measured using a subset of the Prawf Geirfa (Gathercole and 
Thomas, 2007). It is important to note that receptive language is a relative strength for children with DS. As there are very limited 
Welsh language measures, this assessment was employed as it is the only validated Welsh language assessment currently available. 
No differences were found for PA in Welsh overall, as well as for the three conditions: syllable, rhyme and phoneme. Analyses that 
account for PA abilities in both Welsh and English for the DSB and TDB groups for English and Welsh were employed, which revealed 
that both groups had comparable PA abilities in both of their languages. These results show that the bilinguals with DS had Welsh 
comprehension abilities and PA abilities in Welsh which were commensurate with younger TD Welsh-English bilingual children who 
were of the same developmental ability. 
4.3. Is there evidence of a bilingual advantage on measures of phonological awareness in bilingual children with Down syndrome? 
In terms of metalinguistic awareness, some studies report that bilingualism enhances the development of PA (Bialystok, Majumder 
& Martin, 2003; Verhoeven, 2007) as a result of increased explicit attention to the form of language as opposed to meaning resulting 
from input to two languages. Others have questioned what circumstances may confer a cognitive advantage for bilinguals, if any (for 
recent reviews, see de Bruin et al., 2015; Lehtonen et al., 2018; von Bastian et al., 2016). In the current study, no evidence of a bilingual 
advantage was found for either of the bilingual groups. Additionally, no effect of language status was found for WM as measured by a 
forward digit span task. 
Researchers reporting on the executive functioning and metalinguistic abilities in Welsh-English bilingual children and adults 
specifically have similarly found no conclusive evidence for a bilingual advantage within this population (Gathercole et al., 2014). As a 
result, the authors suggest that the bilingual context in Wales may promote greater automaticity in linguistic processing between the 
two languages within fully fluent bilingual communities where the two languages are often used interchangeably. They suggest that it 
is possible that effortful monitoring, inhibiting and controlling is not required to the same extent in linguistic communities such as 
Wales. This suggestion may also partly explain the lack of a bilingual advantage for PA in the current study. 
Alternatively, it may be the case that the developmental ages of the children were not adequate to lead to an advantage on PA as it 
has been suggested that these advantages only emerge in those with a CA above 4 years (Duncan et al., 2009). Our TD sample may have 
been too young both in developmental age and in CA for these benefits to be observed. Many of the children in the DS groups had 
developmental ages under four, which may explain why no bilingual advantage was detected for these groups. This would also explain 
the apparent discrepancy between our results and those of Spencer and Hanley (2003). 
4.4. What is the role of age, socioeconomic status, working memory, non-verbal cognitive abilities and amount of language exposure in 
children with Down syndrome? 
In order to ascertain some insight into the relatively high degree of within-group variability which is often observed in those with 
DS, several factors were considered in relation to receptive language abilities. These were current language input, CA, NVCA, parental 
socioeconomic status, PA and WM. For the DS and TD groups, significant predictors of English language comprehension abilities were 
WM, NVCA, CA and PA which explained 90% of the variation in the DS groups and 81% in the TD groups. The strongest predictor of 
R. Ward and E. Sanoudaki                                                                                                                                                                                          
Journal of Communication Disorders 93 (2021) 106126
12
receptive language for the DS groups was WM. For the TD groups, NVCA had the largest impact. This may have some important clinical 
implications on the role of WM. This finding suggests that WM is the strongest contributor to language comprehension in this pop-
ulation, meaning that targeting both language and WM in therapy sessions may prove to be successful. 
As reported elsewhere, NVCA seems to play less of a role in determining language outcomes in bilinguals with DS (Kay-Raining Bird 
et al., 2005) and monolinguals with DS (Abbeduto et al., 2003) in comparison to TD children. In addition, current exposure to English 
did not significantly increase the explained variance in language abilities. In contrast, the amount of lifetime input in Welsh was 
significantly related to Welsh receptive vocabulary scores for the bilingual DS group only. This suggests that receptive language 
abilities in children with DS are somewhat related to the amount of input. Previous research with TD children (Haman et al., 2017) and 
children with ASD (Gonzalez-Barrero & Nadig, 2018) have reported that in bilinguals, the amount of current input is predictive of 
language abilities. In researching those with DS specifically, Kay-Raining Bird and colleagues also did not find that duration of 
exposure to the L2 was predictive of language abilities in bilinguals with DS. 
Similar findings to the current research are reported in the only study which examined the frequency of L2 exposure in bilinguals 
with DS in a parent report study (Trudeau et al., 2011). In their research, the amount of input to the majority language (English) was 
not related to language abilities. However, input to an L2 (simply defined as a language other than English as opposed to the second or 
weaker language necessarily) was related to vocabulary development. This finding may be due to the specific profile of receptive and 
expressive abilities found for individuals with DS. This provides some evidence that the amount of input plays a role in determining 
language abilities for those with DS. It is possible to consider the other factors which were included in the analyses. These factors may 
play more of a role in impacting language ability, for example, the age of first exposure or the duration of exposure may outweigh these 
effect. The variability within and between groups may explain why a relationship was found for Welsh input but not English, as for the 
bilingual groups, larger variation in exposure to Welsh and English was reported. Nevertheless, research employing longitudinal 
designs and more thorough assessments of language input and language use are needed to explore the relationship between input and 
language outcomes in this population further. Socioeconomic status as measured by parental education and occupation also did not 
significantly predict language abilities in either Welsh or English for TD and DS groups. 
5. Summary 
This research reports that bilinguals with DS perform comparably to monolinguals with DS on all aspects of language under study. 
Similar developmental profiles were found for both populations after considering chronological age, developmental ability, socio-
economic status and WM. This aligns with and extends previous findings which demonstrate that bilingualism does not negatively 
impact language development for children with a developmental disorder. Analyses successfully accounted for a large proportion of 
variability in receptive language abilities with WM, PA, chronological and developmental ability explaining 90% of the variance. The 
amount of current input in Welsh was related to Welsh receptive vocabulary scores but not for English, which is possibly due to the fact 
that Welsh is a minority language. Consequently, further research is required to explain the variability in language outcomes for 
bilinguals with DS and to explore further elements which may impact language acquisition for this population, for example, the role of 
early parent-child interactions and gesture usage. 
5.1. Limitations and future directions 
The first limitation to acknowledge is the relatively small sample size. Caution is warranted in interpreting the findings, particularly 
as the sample contained early bilinguals that were English-dominant or Welsh-dominant. Furthermore, consideration should be given 
to the fact that bilingual speakers are not a homogeneous population and a bilingual’s consistency of exposure to each language may be 
dynamic and dependant on a number of factors. Although the sample size is small, this sample is in line with other studies that 
investigate bilingualism in these populations and is larger than some other studies in this field. The stringent matching procedure 
employed led to a rigorously designed sample of participants which considered a number of factors including developmental ability, 
chronological age, socioeconomic status, gender and exposure to a second language. Medium and large effect sizes were found which 
suggests that the sample sizes were adequate in justifying the findings and conclusions reported. Four children with DS and an 
additional diagnosis of ASD were excluded from this research, which also reduced the sample size and may reduce the generalisability 
of the findings. These participants are reported separately (see Ward & Sanoudaki, 2020) as children with this dual diagnosis spe-
cifically often display a unique linguistic phenotype. 
A further limitation to consider is the lack of counterbalancing for the order of testing for the bilingual participants. As it was 
anticipated that there would be a small sample due to the nature of the target group (i.e. bilingual children with DS) and the speci-
fication that the participants had to be bilingual in English and Welsh, all participants were assessed in English first as to enable a direct 
comparison with the English monolingual participants. As a result, there is a possibility that there may have been practice effects for 
some of the Welsh assessments due to the need to use similar measures to assess language abilities in both languages. The decision to 
employ an identical assessment procedure for the English assessments meant that any apparent practice effects would be exclusive to 
the data collected for the Welsh assessments and consequently this limitation does not alter the finding that bilinguals and mono-
linguals with DS performed comparably. Future research with larger samples should endeavour to employ counterbalancing methods 
in order to further explore language outcomes in this population. 
Finally, parental reports were used to ascertain the hearing status and DS subtype, which are both important factors to consider 
when assessing the language abilities of children with DS. Although this approach is consistent with a number of research studies with 
this population, medical documentation of hearing status and genetic testing are likely to provide more reliable estimations of these 
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factors compared to parental reports. Where possible, future studies should aim to obtain medical documentation of DS subtype and 
hearing status in order to increase the reliability of information pertaining to these factors. 
5.2. Clinical and educational implications 
The findings of this research and previous research should be taken into consideration when decisions are made regarding home, 
school and therapy language use. Clinicians should employ evidence-informed practice when it comes to providing advice to parents 
and educational professionals surrounding bilingualism. In considering the notion of forced monolingualism (i.e. restricting language 
input to a single language), numerous important implications have been highlighted in the literature. Firstly, it may be very chal-
lenging for families to modify their home language use and parents may feel less at ease in communicating in a non-native language 
(Hampton, Rabagliati, & Fletcher-Watson, 2017). If parents are not as proficient in the community language as they are in their native 
language, this may inadvertently reduce the quantity and quality of language input. For example, Hudry et al., (2017) reported shorter 
and less fluent interactions in children with ASD who had English as an additional language (EAL) after parents received recom-
mendations to speak English only to their child. The authors noted that this finding raised concerns regarding the social development 
of these children, which is known to be particularly compromised in ASD, to begin with. 
In children with ASD, the importance of early caregiver-child interactions (Siller & Sigman, 2002) and the role of linguistic input 
(Bang & Nadig, 2015) have been documented as important factors to language success. Consequently, further repercussions may be 
observed if these are reduced as a result of non-native language use in the home environment. Similar consequences may be observed 
for those with DS. Recent research suggests that professionals working with children who have a DD are starting to be more positive 
towards bilingualism than previously reported (Marinova-Todd, Colozzo, Mirenda, Stahl, Kay-Raining Bird, Parkington, et al., 2016). 
Nevertheless, policies and resources in light of these findings are required to ensure that appropriate practice takes place, which will 
then allow bilingual children with DS to be fully included and supported in bilingual communities and receive appropriate educational 
provisions. 
5.3. Conclusion 
To conclude, the current study is the first piece of research that reports on the language profiles of bilingual children with DS in the 
UK in comparison to developmentally matched monolingual children with DS as well as TD control groups. We report comparable 
abilities and comparable profiles of strengths and weaknesses for children with DS exposed to either one or two languages. This 
research could suggest that children with DS can flourish in bilingual services and educational systems and these bilingual services 
should be available to children with DS in Wales. Future professional recommendations and policies should employ evidence-informed 
practice, reflecting the findings presented in this research. Furthermore, researchers have raised caution with regard to discontinuing 
exposure to a home language, which may occur as a result of parents receiving advice to avoid exposing their child to a bilingual 
environment and only use the community language at home. These concerns relate to a lack of consistency of language input which 
may inadvertently hinder language development, particularly if parents are not as proficient in the community language as they are in 
their native language, leading to a reduction in the quality and quantity of language input. This research supports and extends previous 
findings which document no adverse outcomes for bilingual children with DS. The findings presented raise a number of important 
implications regarding bilingualism in children with DS, both within Wales and in other bilingual settings. 
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